Binomial Theorem / A\ 


za. Marked questions are recommended for Revision. 


PART - 1: SUBJECTIVE QUESTIONS 
Section (A) : General Term & Coefficient of x* in (ax +b)" 


A-1. Expand the following : 
2 x) : a.2Y 
0 (2-4) eo (i) —[y®+2) eo) 
2 y 


| a 


A-2. In the binomial expansion of [a a 


n 
) , the ratio of the 7th term from the begining to the 7th term 


from the end is 1 : 6; find n. 


5 


A-3. Find the degree of the polynomial (x + (x? 14) (x (x? 1)*) ; 


A-4. _ Find the coefficient of 
(i) x®y3 in (x + y)® (ii) a® b’ in (a — 2b)'2 


11 
7 and find the relation between 


11 
A-5. Find the co-efficient of x7” in [ax 4] and of x-7 in [a - 
b x b x 


‘a’ & 'b' so that these co-efficients are equal. (where a, b # 0). 


A-6. Find the term independent of 'x' in the expansion of the expression, 


9 
(14x 4+2x3) (3e-2) 


A-7. (i) Find the coefficient of x° in (1 + 2x)®(1 — x)’. 
(ii) Find the coefficient of x* in (1 + 2x)* (2 — x)§ 


2 


n 
A-8.x%. In the expansion of [3 -5) ,n EN, if the sum of the coefficients of x5 and x’ is 0, then nis : 
Xx 


Section (B) : Middle term, Remainder & Numerically/Algebrically Greatest terms 
B-1. — Find the middle term(s) in the expansion of 
7 
(i) [s- Y) (ii) = (1 —2x + x2)n 
B-2.z3, Prove that the co-efficient of the middle term in the expansion of (1 + x)?" is equal to the sum of the 


co-efficients of middle terms in the expansion of (1 + x)2"-1. 


B-3. (i) Find the remainder when 7°8 is divided by 5 
(ii) Using binomial theorem prove that 6" — 5n always leaves the remainder 1 when divided by 25. 
(iii) Find the last digit, last two digits and last three digits of the number (27)2’. 


B-4.z3, Which is larger : (99°° + 1005°) or (101)°°: 
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B-5. (i) Find numerically greatest term(s) in the expansion of (3 — 5x)'® when x -5 


(ii) Which term is the numerically greatest term in the expansion of (2x + 5y)*4, whenx =3 &y=2? 


B-6.%3 Find the term in the expansion of (2x — 5)® which have 


(i) Greatest binomial coefficient 
(iii) Algebrically greatest coefficient 


(ii) Greatest numerical coefficient 
(iv) Algebrically least coefficient 


Section (C) : Summation of series, Variable upper index & Product of binomial 


coefficients 
C-1. If Co, Cy, Ca, ... ©, are the binomial coefficients in the expansion of (1 + x)" then prove that : 
Gi ee -C 1)" 
i) C == Bs Nai ies upto (n + 1) terms equal to [-+) 
(ii)_. —C,(3)""(V5)' +C(3)" 25 -C,3"3(5¥5) .....upto (n) terms equal to (3- /5)"-3" 
rm 3.2-1 a2 1 a2 =] S21 aS? 
(iii) ( 5 1 32 Cy + 38 OP ee + om n= on 
C-2. If Co, C,, Ca, ... C,, are the binomial coefficients in the expansion of (1 + x)" then prove that : 
(i) 2 +2 O54 am aati +n Cn niet 
Co C, Cy C,_ 2 
- CyC,C> ait oie C, 4(n +1) 
(ii) (Cy + C,) (Cy + Cy) (Cy + Cy) (Cy + Cy)........ (C,_,+C,) nl 
(iii) C, — 2C, + 3C, — 4C, +.... + (-1)"(n+1) ©, =0 
2 3 n+1 n+1 
(iv) 4c, + Ronee ow Sdeaweudtaaits ee G22 L 
2 3 n+1 " n+ 
BC, .. 2G; . BGs abe © gi? Sa 5 
(v) + + + oe + = 
1.2 2.3 3.4 (n+1) (n +2) (n+1) (n+ 2) 
2 3 4 n+1 n+10_ 
(vi) 2.0, + 2°.C, 2° .Co aCs le 1 
2 3 4 n+ 1 n+ 1 
C-3. Prove that 
(i) Oe Oe ae Oe ey ee 1G SIC .4 
(ii) 10Co + Co + 12Cat ..... + 19C2= 1020 
C-4. if (1+x)"=C)+C0,x+C,x?4........ +C, x", prove that 
(2n)! 
(i) Cy Cg + Cy Cy t on. +C,_4C, ines) (oo 
: (2n)! 
(ii) Cy GC, + Oy Or yt cveeeeeee +C,_,C. = aan) | atl 
(ili)w C52? -C,?. + 0,2 — Cn? + + (-1)"C,2 =0 or (-1)"2C,,, according as n is odd or even. 
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Section (D) : Negative & fractional index, Multinomial theorem 


D-1.x3 Find the co-efficient of x® in the expansion of (1 — 2 x)-5?. 


v2 
D-2. (i) Find the coefficient of x’? in aes 
(14x) 
(ii) Find the coefficient of x1 in ae 
—X 


D-3. Assuming ' x ' to be so small that x? and higher powers of ' x 


1+3x) *(16-3x)"2 
(+3) 


can be neglected, show that, 


., : 305 
is approximately equal to, 1 - On 


(8+x)?/° 
D-4. (i) Find the coefficient of a> b* c’” in the expansion of (bc + ca + ab). 
(ii) Sum of coefficients of odd powers of x in expansion of (9x? + x — 8)® 


D-5.z_ Find the coefficient of x’ in (1 — 2x + x8)§. 
PART - Il : ONLY ONE OPTION CORRECT TYPE 


Section (A) : General Term & Coefficient of x* in (ax +b)" 


2m+1 
A-1. 9 The (m+ 1)" term of tard is: 
y xX 


(A) independent of x (B) a constant 
(C) depends on the ratio x/y and m (D) none of these 


A-2. The total number of distinct terms in the expansion of, (x + a)' + (x — a)'™ after simplification is : 


(A) 50 (B) 202 (C) 51 (D) none of these 
3,73 
A-3. The value of, ie Sei is 
3°46. 243. 2+15.81.44+20. 27.8+15.9.16+6.3.32+ 64 
(A) 1 (B) 2 (C)3 (D) none 


15 
A-4. In the expansion of c = 2 4 22 the 11th term is a: 


(A) positive integer (B) positive irrational number 
(C) negative integer (D) negative irrational number. 
n Te 
A-5. If the second term of the expansion a ny a is 14a5%, then the value of —3 is: 
jae 2 

(A) 4 (B) 3 (C) 12 (D) 6 
A-6.z_ In the expansion of (71/3 + 111/9)®61, the number of terms free from radicals is: 

(A) 730 (B) 729 (C) 725 (D) 750 


A-7. The value of m, for which the coefficients of the (2m + 1)'" and (4m + 5)'" terms in the expansion of 
(1 + x)'9 are equal, is 
(A) 3 (B) 1 (C)5 (D) 8 
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8 
A-8.z3. The co-efficient of x in the expansion of (1 — 2x? + 3 x5) [ + <) is : 
Xx 
(A) 56 (B) 65 (C) 154 (D) 62 


A-9. _—_ Given that the term of the expansion (x"— x-1?)'5 which does not contain x is 5m, where me N,then m= 


(A) 1100 (B) 1010 (C) 1001 (D) 1002 
i) iy 
A-10. The term independent of x in the expansion of [x - | [x + | is: 
Xx Xx 
(A) -3 (B) 0 (C) 1 (D) 3 


Section (B) : Middle term, Remainder & Numerically/Algebrically Greatest terms 


8 
B-1. lf k « R* and the middle term of [S42] is 1120, then value of k is: 
(A) 3 (B) 2 (C) 1 (D) 4 


B-2.23 The remainder when 22° js divided by 17 is : 
(A) 1 (B) 2 (C) 8 (D) 7 


B-3. The last two digits of the number 3% are: 
(A) 81 (B) 43 (C) 29 (D) 01 


B-4. ‘The last three digits in 10 ! are: 
(A) 800 (B) 700 (C) 500 (D) 600 


10 a @ 
B-5. The value of > tie ‘_ jis equal to 
r= 


n 
r-1 


(A) 5 (2n - 9) (B) 10 n (C) 9 (n- 4) (D) n-2 
n-1 n 
B-6. Oo = 
r=0 "C, a "Cr at 
n n+1 n n (n—1) 
A) = B) —— C 1) = D 
(A) 5 (8) = (C) (n+1) 5 errr 
B-7.z3. Find numerically greatest term in the expansion of (2 + 3 x)°, when x = 3/2. 
(A) C29. (ai2)* (B) °C,. 29. (3/2)6 (G) Gz. 27, (3/2) (D) 9G,: 2%. (/2)6 
B-8. |The greatest integer less than or equal to (2 4 1)% is 
(A) 196 (B) 197 (C) 198 (D) 199 
Section (C) : Summation of series, Variable upper index & Product of binomial 
coefficients 
ae 1c Nc NG. _ bern _ 
1 2 3 11 
a=] ped es | 
A B C D 
(A) 7 (B) 5 (C) 7 (D) 5 
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C-2.x. The value of Oo + C2, 8 + esse + (-1)" as 
1.3 23 33 4.3 (n+1) .3 
3 n+1 1 
A) —— B) —— Cc D) none of these 
ares (8) 3 () Sned (D) 


C-3. The value of the expression *’C, + y %2-iC, is equal to : 
j=1 


(A) uC. (B) °C, (C) 82C, (D) 4C, 
C-4.x%3 The value of (o] (7) (7) (>) Hivaciieent (is) i) is, where "C -(") 
0 1 1 2 49} \50 Pe NE 
100 100 50 50\° 
(2) of) Zl 


Section (D) : Negative & fractional index, Multinomial theorem 


D-1. It |x| < 1, then the co-efficient of x" in the expansion of (1 + X + xX? + x? 4....... ris 
(A) n (B) n- 1 (C)n+2 (D) n+ 1 


D-2. The co-efficient of x* in the expansion of (1 — x + 2x2)!2 is: 
(A) '2C, (B) '8C, (6) PCy (D) 17C,+ 3 130, + 4C, 


D-3.z3 If (1 + x)" =a, + a,x + a,x? +......4 a,,x"°, then value of 


(a, a, + 3,—a, + 4, — 4,,)*° + (a, a, + 8, — a, + a,)° IS 
(A) 2°° (B) 2 (C) 22° (D) None of these 


PART - Ill : MATCH THE COLUMN 


1. Column - | Column - Il 


(A) If (r + 1)" term is the first negative term in the expansion (p) divisible by 2 
of (1 + x)’?, then the value of r (where 0 < x < 1) is 


(B) If the sum of the co-efficients in the expansion of (q) divisible by 5 
(1 + 2x)" is 6561, and T, is the greatest term 


in the expansion for x = 1/2 then ris 
(C) "C_ is divisible by n, (1 <r <n) if nis (r) divisible by 10 
(D) The coefficient of x* in the expression (s) a prime number 


(1 + 2x + 3x? + 4x9 4 2. up to «)'? isc, (c € N), 
thenc +1 (where |x|<1) is 
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za Marked questions are recommended for Revision. 


4a 


PART - |: ONLY ONE OPTION CORRECT TYPE 


In the expansion of 


( f2+af4 ee ae the term containing same powers ofa & bis 


A) 11" term (B) 13" term (C) 12" term (D) 6" term 
Consider the following statements : 
S,: Number of dissimilar terms in the expansion of (1 + x + x? + x3)"is 3n +1 
S,: (1 +x) (1 +x +x?) (14x 4x? 4 X38). (14+X 4+ X? 4... + x10) when written in the ascending 
power of x then the highest exponent of x is 5000. 
| olen @ 
S; : > ea ="C.. 
k=1 
. 2)n 2 2n deel 
S,: f(1+x+x?Psataxt+a,xX?t.... +a, x", then a, +a, + Oy P xcx.:s +4, = 5 
State, in order, whether S,, S,, S,, S, are true or false 
(A) TFTF (B) TTTT (C) FFFF (D) FTFT 
n n n n 
pe +4 uae Cuat4 Crs3 + Gia 9+K then the value of kis : 
C, +3 C44 +3 C..2 + C13 r+k 
(A) 1 (B) 2 (C) 4 (D)5 
The co-efficient of x5 in the expansion of (1 + x)?! + (1 + x)? 4...... + (14+x)%is: 
(A) *'C, (By PC. (Gj)'C, =. (D) °C, + °C, 
100 
The coefficient of x®* in the expansion ¥ one (x —3)10-™, 27 js : 
m=0 
(A) 10C (B) sa Oo (C) es (D) SS a 


40 
The sum of the coefficients of all the integral powers of x in the expansion of (1 + 2x) is 


(A) 3% + 1 (B) 3° —1 (C) ; (34° — 1) (D) ; (34° + 1) 

Siow feat 

(A) 0 (B) 1/2 (C) 1 (D) None of these 
10 

The coefficient of the term independent of x in the expansion of = Seal is : 


2 1 


(A) 70 (B) 112 (C) 105 (D) 210 


x 
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I. 
is: 
(A) "*'C,(3) 


(B) ""'C,(5) (C) "*'C,(5) 


(D) "C,(5) 


Coefficient of x"- 1 in the expansion of, (x + 3)" + (x + 3)"~1 (x + 2) + (x +.3)"-2 (x 4+ 2)? 4..... + (x +2)? 


10. Let f(n) = 10" + 3.4"+#+ 5, n e N. The greatest value of the integer which divides f(n) for all n is: 


(A) 27 


n 


11.00 (1 +x)"= >) ax'andb,=1 + 


(B) 9 (cy3 


n 100 
ar and I] b= me , then n equals to : 


(D) None of these 


20 rt ner 100! 
(A) 99 (B) 100 (C) 101 (D) 102 
—\6 
12. Number of rational terms in the expansion of (1 +2 +5) is: 
(A) 7 (B) 10 (C) 6 (D) 8 
Be. SS" OG eG. CC" C, = G0) ‘then k equals to: 
(A) 1 (B) 2 (C) 4 (D) 6 
2 2 
14. mG 10 ee 10 erg (°C, +("°Cro} _ 
2 
(A) 0 (B) ("°Cs) (C) -"C, (D) 2°Cs 
n 
15. The sum >» (r+ 1) C? is equal to : 
r=0 
n+ 2)(2n - 1) ! n+ 2)(2n + 1) ! 
ay (tt 2) (20 = 1) @ (nt 2)(2n +1) 
n!(n— 1)! n! (n- 1)! 
n+ 2)(2n + 1) ! n + 2)(2n — 1) ! 
n! (n+ 1)! n! (n+)! 
16. 1 XE EO) Bt Ot OP Fs caccesdesceaccsitees + a,,x'®, then a,, equals to : 
(A) 99 (B) 101 (C) 100 (D) 110 
17.23 Ifa >) L the value of S792 ig 
° r=0 Ci r=0 we 
(A) ta (B) ta, (C) na, (D) 0 
2 4 
18. The sum of: 3."C, — 8.°C, + 13.°C, — 18."C, +.... upto (n+1) terms is (n 2 2): 
(A) zero (B) 1 (C) 2 (D) none of these 
n-1 n 3 
19. De i ] =$ men n= 
r=0 C, a Cray 5 
(A) 4 (B) 6 (C) 8 (D) None of these 
{ n 
20. The number of terms in the expansion of( x 45) »neN, is: 
x 
(A) 2n (B) 3n (C) 2n+ 1 (D) 3n + 1 
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21. Suppose 


det =0 


k= 


oO 
x 
I 

oO 


n 
cs equals. 


n 
holds for some positive integer n. Then > 
a k+ 


PART-II: NUMERICAL VALUE QUESTIONS 


INSTRUCTION : 
“* The answer to each question is NUMERICAL VALUE with two digit integer and decimal upto two digit. 


“+ If the numerical value has more than two decimal places truncate/round-off the value to TWO decimal 
placed. 


10 
1. If : + : + een =e = (2 4) then find the value of k. 
1110! 2!9! 318! 1011! =k 10! 
1 5 Oe 
2. If the 6" term in the expansion of | —~ + x“ logyg x | _ is 5600, then x = 
x 
3. The number of values of 'x' for which the fourth term in the expansion, 


8 
2 [4x 
Belosl +4 1 | ig 336, is: 
509s ert 7 


4. If second, third and fourth terms in the expansion of (x + a)" are 240, 720 and 1080 respectively, 
then ratio of last term and first term is. 


4 
5. Let the co-efficients of x" in (1 + x)?" & (1 + x)?"-! be P & Q respectively, then (F : 2) 7 
=x 5x)" 
6. In the expansion of c 4434 | , the sum of the binomial coefficients is 256 and four times the term 


with greatest binomial coefficient exceeds the square of the third term by 21n, then find x. 


a (-2)k 1 
7. If > = then find k. 
A4kI(19-k)! k 18! 


8.x The value of p, for which coefficient of x5° in the expression 
(1 + x)1000 + 2x (1 + x)999 + Bx? (1 + x)998 4..... + 1001 x19? is equal to °C, is : 


31001 


82 


9.2%, If {x} denotes the fractional part of 'x’, and |. then value of A is 
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n 
10. The index 'n' of the binomial (< + =| if the only 9' term of the expansion has numerically the 


i, 
greatest coefficient (n < N) then find — Tr 2 (where T; denote coefficient of r* term from beginning in the 
8 


expansion) 


11. Sum of square of all possible values of 'r' satisfying the equation, 


39 39 39 39 es 
C3, _1- Co= Ce 4> C3, IS 


12.% Find the value of 
Cy. MG n= "GC, CFC, WC. 8C,. "C4 8C, °C, = 8C,.. "G4 8G, 8G, 


2 
n 3 
13. If nis a positive integer & C, = "C,, find the value of > . Cr is: 
= n(n + 1)°.(n + 2) 1 


10 ye 
14.% The value of the expression oS nc 7% 


r=0 2 
100 
15. The value of 2 if >» 109 Cn» ™Cg7 = A 9Cae is : 
m=97 
16. If (1 +X +x? +... + XP)" = ay + A,X + ADX*+...4a,, Xx", then the value of : 


a, +2a,+ 3a, +....+ 7p a,]is: 
p(p +t)’ [a, 2 3 P a7] 


17.re If (29C,)2+ 2. (2°C,)2 + 3. (27C,)2 +... + 2n. (29°C, )2 = 18. 4-1C,,_,, then nis : 


18. If pare, nig: = Wane Bet ane is 
+1 
n r 
19. If > (1) C, - —*__ thena+bis 
AF (r+ 1)(r +2)(r +3) (n+b) 


3n 
20 » 6G, _ 1 (— 3) is equal to : 
k=1 


21. If x is very large as compare to y, then _ the value of k in 2 RE re 
\ x+y \ X-y 


PART - Ill: ONE OR MORE THAN ONE OPTIONS CORRECT TYPE 


20 
~ 1 
1. In the expansion of 3/4 + x 
| fe 
(A) the number of irrational terms is 19 (B) middle term is irrational 
(C) the number of rational terms is 2 (D) 9th term is rational 
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2 
2. The coefficient of x4 in (F*) ,|x|<1,is 

(A) 4 (B) -4 (C) 10 +4C, (D) 16 
3. 7° + 9’ is divisible by : 

(A) 16 (B) 24 (C) 64 (D) 72 

n 
4. The sum of the series yy. "C.(a-r) is equal to : 
r=1 
(A) 5ifa=5 (B) -5ifa=5 (C)-5ifa=-5 (D) 5ifa=—-5 
n 
5. Let a, = 100° forn €N, then a, is greatest, when 
n! 

(A) n= 997 (B) n= 998 (C) n= 999 (D) n = 1000 
6. "C, — 2.3 "C, + 3.3? "C, — 4.39 "C, 4+... + (-1)" (n +1) "C, 3" is equal to 

(A) 2" [S44] ifn is even (B) 2" [ns 3 | if nis even 

(C)- 2" (= + i ifn is odd (D) 2" fn + 3| ifn is odd 
7.7 Element in set of values of r for which, '8C,_, +2. 18C,_, + 18C, > °°C,, is : 

(A) 9 (B) 5 (C) 7 (D) 10 
8. The expansion of (3x + 2)-'? is valid in ascending powers of x, if x lies in the interval. 

(A) (0, 2/3) (B) (-3/2, 3/2) (C) (-2/3, 2/3) (D) (—c0, —3/2) (3/2, 00) 
9. If (1 + 2x + 3x?)10 = a) + a,x + AX? +... + Agox9, then : 

(A) a, = 20 (B) a, = 210 

(C) a, = 8085 (D) 2.5 =2%.97. 7 
10. In the expansion of (x + y + z)*® 

(A) every term is of the form 25C,. 'C,. x25-", y’-k, zk (B) the coefficient of x® y9 29 is 0 

(C) the number of terms is 325 (D) none of these 
11. If (1 +x + 2x?) =a) 4+ a,X + AX? +... + A,X", then a, + A, + ay.......4+ Age IS equal to : 

(A) 219 (29° + 1) (B) 219(270 — 1) (C) 259 — 219 (D) 299 + 219 


n{n+1 a 
12.2% mn |—J| is(neN) 


2 
n+1)° n+1)° 
(A) Less than (a) (B) Greater than or equal to (a) 
(C) Less than (n!)° (D) Greater than or equal to (n!)°. 
13. If recursion polynomials P,(x) are defined as P,(x) = (x — 2)?, P, (x) = ((x — 2)? — 2)? 
P, (x) = ((x — 2)? — 2)? - 2)? wo. (In general P,, (x) = (P,_ (x) — 2), then the constant term in P,, (x) is 
(A) 4 (B) 2 (C) 16 (D) a perfect square 
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PART - IV : COMPREHENSION 


Comprehension # 1 (Q. No. 1 to 3) 


1a 


Consider, sum of the series bae2 f(i) f(j) 


O<i<js<n 
In the given summation, i and j are not independent. 


n 


i=1 j=1 i=1 


n n n 
In the sum of series >a f(j) = $I px i and j are independent. In this summation, 
jt 


three types of terms occur, those when i <j, i>j andi =j. 


Also, sum of terms when i <j is equal to the sum of the terms when i > j if f(i) and f(j) are symmetrical. 


So, in that case 


FFG) = SO > FOG) 


n n 
ist j=l O<i<j<n 


+ LYM + YH HKG 
i=j 


O<i<jsn 


=2 SHH) +L 10) 
Osi<jsn | 
YS OM-YLY (HK) 
= YY roy-A —_ 


O<i<jsn 


When f(i) and f(j) are not symmetrical, we find the sum by listing all the terms. 


Ae "C, "CG; is equal to 


O<i<jsn 


n m 
Let °Co = 1, then > >on . ™ C, is equal to 


m=0 p=0 
(A) 2"-1 (B) 3" (C) 3-1 
VDA" "S)) 
O<isjsn 
(A) (n+ 2)2" (B) (n+ 1)2" (C) (n-1)2" 


Comprehension # 2 (Q. No. 4 to 6) 


Let P be a product given by P = (x + a,) (X + 4,) we. (x +a) 


n 


(D) (n + 1)2™-1 


ands LetS, =a, +a,+....... +a, =Sia 13 = Vy aa;, S, =) b> > a:-4).a and so on, 


i= i<j 


then it can be shown that 


i<j<k 
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P=x°4+S, x1 45, x0? + +S. 
4. The coefficient of x® in the expression (2 + x)? (3 + x)? (4 + x)* must be 
(A) 26 (B) 27 (C) 28 (D) 29 
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5. The coefficient of x°3 in the expression (x — 1) (x? — 2) (x°— 3) ......... (x2° — 20) must be 
(A) 11 (B) 12 (C) 13 (D) 15 
6. The coefficient of x°* in the expression of (x — 1) (x — 2) ........ (x — 100) must be 


(A) 124+ 224+ 3% 4 00. + 1002 
(B) (1+ 2434 ....... + 100)? — (1? + 2? +3? + ....... + 100?) 


(C) 5 [+2434 ere + 100)? — (12 4+ 274+ 3% 4 00... + 1007)] 
(D) None of these 
Comprehension # 3 (Q.No. 7 to 9) 


Let (7+ 4J3)" =14f="C,.74°C,.79-1 (ANB) tc ceateaneaeee (i) 


where I & f are its integral and fractional parts respectively. 
Itmeans 0<f<1 


Now, 0<7-4,3 <1 => 0< (7-43 )r<1 
Let (7-43 jr =f =9C,.77—9C,.79-1 (ANB Yt te aaeateeaees (ii) 
=> O<f'<1 


Adding (i) and (ii) (so that irrational terms cancelled out) 
l+f4+f =(74+4 V3 )+ (7-43) 

= 2 [°C 79+ °C, 79-2 (4.3 JF + eee ] 
I+f+f' =eveninteger = (f +f’ must be an integer) 


O<f+fi<2 5 f+fi=1 
with help of above analysis answer the following questions 


7. If (33 + 5) = p +f, where p is an integer and f is a proper fraction, then find the value of 
(33 - 5), neN, is 
(A) 1 —f, ifn is even (B) f, if nis even (C) 1 —f, if nis odd (D) f, if n is odd 
8. If (9 + 80)" = I + f, where I, n are integers and 0 <f <1, then: 
(A) Lis an odd integer (B) Lis an even integer 
(C) (I+ f) (1-f) =1 (D) 1 -f =(9 - v80), 
9. The integer just above (V3 + 1)" is, for alln < N. 
(A) divisible by 2° (B) divisible by 2"*' (C) divisible by 8 (D) divisible by 16 


za Marked questions are recommended for Revision. 
* Marked Questions may have more than one correct option. 


PART - | : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS) 


1. Coefficient of t24 in (1 + t?)12 (1 + t'2) (1 + 14) is: [IIT-JEE-2003, Scr, (3, — 1), 84] 
(A) 2C, +3 (B) 12C, +1 (C) Cy (D) 1?C, +2 


sm nonin) )-#°(0) ()-2°(3 (CS) OG) 


[IIT-JEE-2003, Main, (2, 0), 60] 
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4a 


10. 


1a 


If "- C= (k? — 3) "C,,, then an interval in which k lies is [IIT-JEE-2004, Scr, (3, -— 1), 84] 
(A) (2, ) (B) (2, - 2) (C) [V3.8 | (D) (V3.2 | 
The value of [IIT-JEE-2005, Scr, (3, — 1), 84] 
30 | (30 30) (30 : 30) (30) _ A 30 ) (30 is 
0) \10 1) \11 2)\12) 20) (30 
(A) ica (B) ta (C) (is) (D) None of these 
For r = 0, 1, ...., 10, let A, B, and C, denote, respectively, the coefficient of x' in the expansions of 


10 
(1 + x)9, (1 +x)2 and (1 + x). Then > A,(BioB, —CipA,) is equal to 
r=1 
[IIT-JEE 2010, Paper-2, (5, —2)/79] 


(A) B,, Cr (B) Axo (B*,, =6 A,o) (C) 0 (D) Ci, > Bio 


10 


The coefficients of three consecutive terms of (1 + x)"** are in the ratio 5: 10:14. Thenn= 
[JEE (Advanced) 2013, Paper-1, (4, — 1)/60] 


Coefficient of x'’ in the expansion of (1 + x?)4 (1 + x°)” (1 + x‘)? is 
[JEE (Advanced) 2014, Paper-2, (3, —1)/60] 
(A) 1051 (B) 1106 (C) 1113 (D) 1120 


The coefficient of x° in the expansion of (1 + x) (1 + x?) (1 + x9)... (1 + x") is 
[JEE (Advanced) 2015, P-2 (4, 0) / 80] 


Let m be the smallest positive integer such that the coefficient of x? in the expansion of 
(1 + x)? + (14+ x)8 t.... + (1 + x) + (1 + mx)® is (8n + 1) 'C, for some positive integer n. Then the 


value of nis [JEE (Advanced) 2016, Paper-1, (3, 0)/62] 
Let X = ('9C1)? + 2(19C2)? + 3(19C3)? + ....... + 10(1°C1i0)? where '°C,, r € {1, 2, ....... , 10} denote binomial 
X is ; [JEE (Advanced) 2018, Paper-1, (3, 0)/60] 


coefficients. Then the value of : 
1430 


PART - Il : JEE (MAIN) / AAEEE PROBLEMS (PREVIOUS YEARS) 


10 10 10 
Let S/= 2] (j-1) °C,,S, = ny 9C, and S, = mi 10¢,. [AIEEE 2009, (4, -1), 144] 


Statement -1: S, = 55 x 2°. 

Statement -2 : S, = 90 x 28 and S, = 10 x 28. 

(1) Statement -1 is true, Statement-2 is true ; Statement -2 is not a correct explanation for Statement 1. 
(2) Statement-1 is true, Statement-2 is false. 

(3) Statement -1 is false, Statement -2 is true. 

(4) Statement -1 is true, Statement -2 is true; Statement-2 is a correct explanation for Statement-1. 


The coefficient of x’ in the expansion of (1 — x — x? + x°)®is : [AIEEE 2011, (4, -1), 120] 
(1) 144 (2) - 132 (3) - 144 Se 

: i ; 2n 2n 
If n is a positive integer, then (V3 +1) -(V3 -1) is : [AIEEE 2012, (4, -1), 120] 
(1) an irrational number (2) an odd positive integer 
(3) an even positive integer (4) a rational number other than positive integers 


x 
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10 
; , x+1 x-1 — 
4. The term independent of x in expansion of (rs =a = is 
[AIEEE - 2013, (4, —1),120] 

(1) 4 (2) 120 (3) 210 (4) 310 
5. If the coefficients of x° and x* in the expansion of (1 + ax + bx?) (1 — 2x)'® in powers of x are both zero, 

then (a, b) is equal to [JEE(Main) 2014, (4, -— 1), 120] 

272 272 251 251 
1) | 14, —— 2)| 16, — 3) | 16, — 4) | 14, — 
cy (1422) [16222 | (9 (16.55%) (a) (14.25%) 


6.x | The sum of coefficients of integral powers of x in the binomial expansion of (1 — 2 Vx )°° is 
[JEE(Main) 2015, (4, — 1), 120] 


1 1 1 1 
1) = (3°41 2) — (3°° 3) = (3-1 4) — (25° +1 
(1) 5 +1) (2) 5 3") (3) 5 (3-1) (4) 5 (2 +1) 

n 
7. If the number of terms in the expansion of [1- 2. +] , X #0, is 28, then the sum of the coefficients of 
x xX 

all the terms in this expansion, is [JEE(Main) 2016, (4, -— 1), 120] 
(1) 2187 (2) 243 (3) 729 (4) 64 


8.x. The value of (2'C1 — 19C1) + (2102 — 1°C2) + (21C3 — 19°C) + (2104 — 19Ca) 4.2.0... + (?'C10 — '9C10) is 
[JEE(Main) 2017, (4, — 1), 120] 


(1) 221 = O11 (2) 221 ‘os 210 (3) 220 = 29 (4) 220 = 210 
5 5 
9. The sum of the co-efficients of all odd degree terms in the expansion of (x +vx3 -1) [x —vx? -1) 
(x > 1) is: [JEE(Main) 2018, (4, — 1), 120] 
(1) 1 (2) 2 (3) =1 (4) 0 
403, 
10. If the fractional part of the number 5° is 15° then k is equal to : 
[JEE(Main) 2019, Online (09-01-19),P-1 (4, - 1), 120] 
(1) 14 (2) 8 (3) 6 (4) 4 
20 206 = 
en > =< then k equals : [JEE(Main) 2019, Online (10-01-19),P-1 (4, - 1), 120] 
(GG | OF 
(1) 50 (2) 400 (3) 200 (4) 100 


25 
12m If P{°C,.°"C,, | =K(%C,,), then K is equal to : 


r=0 


[JEE(Main) 2019, Online (10-01-19),P-2 (4, — 1), 120] 


(1) 2% (2) 22-1 (3) (25)? (4) 224 
#1 +1) rent 
13. LetSn=14+qQ+q?+....+q"and Tn=1+ (a) + (a) Pcie b (a) ‘ 


where q is areal number and q #1. If 19'C1 4+ 1%Co. Si + .....4 1Ci01.Si00 = aT100 then a is equal to 
[JEE(Main) 2019, Online (11-01-19),P-2 (4, — 1), 120] 
(1) 200 (2) 299 (3) 2100 (4) 202 
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Section (A) : 


EXERCISE - 1 
PART -I 


5 3 5 
oe ee ese 
Xx Xx X 2 2 2 
(ii) y® + By> + 24y? + i — 
y sy 
A-2. n=9 A-3. 7 A-4. (i) °C, (ii) —27. °C, 
a® a> 17 . 7 
A-5. MCs ig Cg g ab=1 A-6 vi A-7. (i) 171 (ii) —438 
A-8. 15 
Section (B) : 
a er a 
y X n! nl 
B-3. (i) 4 (iii) 3, 03, 803 
B-4. 10159 
B-5. (i) T, =— 455 x 312 and T, = 455 x 312 (ii) 22 
B-6. (i) T, (il) T;, Te (iii) Ts (iv) T, 
Section (D) : 
D-1. — D-2. (i) 142 (ii) — 197 D-4. (i) 280 ~— (ii) 28 
D-5. 20 
PART -Il 
Section (A) : 
A-1.  (C) A-2. (C) A-3. (A) A-4. _(B) A-5. (A) A-6. (A) A-7. _(B) 
A-8.  (C) A-9.  (C) A-10. (B) 
Section (B) : 
B-1.  (B) B-2. (C) B-3.  (D) B-4. (A) B-5. (A) B-6. (A) B-7. (A) 
B-8. (B) 
Section (C) : 
C-1. _(B) C-2.  (C) C-3.  (C) C-4. _(B) 
Section (D) : 
D-1.  (D) D-2. (D) D-3. (A) 
PART -Ill 
1. (A) > (q,s), (B) > (q,8), (C) >(s), (D) > (p, s) 
® | Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
Resonance” Wea, alas : 
/\ Pp ee ADVBT - 26 


Binomial Theorem / A\ 


EXERCISE - 2 

PART -I 
1. (B) 2. (A) 3. (Cc) 4 (Cc) 5 (B) 6. (D) 7. (A) 
8. (D) 9. (Cc) 10. (B) 14. #4(B) 12 °&(B) 1% ©=(C) 14° °»©(C) 
15. (A) 16 (B) 17. (D) 18 (A) 19 #«(A) 20. (C) 
21. (6.20) 

PART -Il 
1. 05.50 2. 10.00 3. 02.00 4. 07.59 5. 05.06 6. 00.50 7. 09.50 
8. 50.00 9. 27.33 10. 01.25 11. 34.00 12. 01.00 13. 00.08 14. 01.00 
15. 08.24 or 08.25 16. 03.50 17. 09.00 18 01.33 19. 03.50 20. 00.00 
21. 00.50 

PART -Ill 
1. (ABCD) 2. (CD 3. (AC) 4. (AC) 5. (CD) 6. (AC) 7. (ACD) 
8. (AC) 9. (ABC) 10. (AB) 11. (BC) 12. (BD) 13. (AD) 

PART -IV 
1 (A) 2. (B) 3. (A) 4. (D) 5. (C) 6. (C) 7. (AD) 
8 (ACD) 9. (ABC) 

EXERCISE - 3 

PART -l 
1 (D) 3 (D) 4 (B) 5. (D) 6 6 7 (Cc) 8 8 
9 5 10. (646) 

PART -Il 
1 (2) 2 (3) 3 (1) 4, (3) «5 (2) 6 (1) 7 (3) 
8 (4) 9 (2) 10 (2) WW (4) 12 °&29) 13 © (3) 
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High Level Problems (HLP) 


N 


SUBJECTIVE QUESTIONS 


Find the coefficient of x*9 in 
[+E] [x2 2] [x e] eee [ +50° ee) where C, = °C, 
Co C Cy Cag 


The expression, [vee +1 + 2x? 1 


is a polynomial of degree 


Find the co-efficient of x5 in the expansion of (1 + x?)5(1 + x)¢. 


5 
Prove that the co-efficient of x'® in (1+ x +x? + x4)" is > "Cie. Ce. 
r=0 


1+x 
If n is even natural and coefficient of x" in the expansion of ( 7 


n 
Meco is 2", (|x| < 1), then prove that r>n 
—X 


Find the coefficient of x" in polynomial (x + ?"*'C,) (x + ?™'C,)...... (x + 2™"'C ), 


n r-1 
Find the value of)’ [Srcvc,2' ; 


r=1 p=0 


Comprehension (Q-8 to Q.10) 


10. 


11. 


For k, n € N, we define 
B(k, n) = 1.2.3......... k + 2.3.4.0... (K+1) + eee + n(n + 1)....... (n + k — 1), S,(n) = n and S,(n) 


To obtain value B(k, n), we rewrite B(k, n) as follows 


l(a beet ola OP oaal @ yee ma ae ple (=k ss = 
(k,n) | k k k «| ( Kt) kad 
| 
where a 
k! (n—k)! 


Prove that S,(n) + S,(n) = B(2, n) 
Prove that S,(n) + 3S,(n) = B(3, n) — 2B(1, n) 


lf (1+ xjP=1 4+ °C, x + CX? 4... + °C, xP, peN, then show that *'C, S,(n) + 'C, S_j(n) +... + 
HIG, S,(n) + #10, S(n) = (n+ 1)" - 1 


Show that 25" — 20"— 8" + 3", nel’ is divisible by 85. 


x 


Q e Ss onen C = Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
| 2 ADVBT - 28 


Educating for better tomorrow | Toil Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 


Binomial Theorem / A\ 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


ire. 
n 
Prove that °C, (*C,)? ("C,)8........(°C,)" (2%) 


If p is nearly equal to q and n > 1, show that np n= Ns -(2 


1/n 
. Hence find the approximate 
(n—1)p+(n+1)q 
gg \/é 
value of : 


01 


If (18x? + 12x + 4)"=a,+ax+a,x?+....+€,, X*" , then prove that 


a,= 203" (7C,+"C, FC, + "C, 4c, + ..] 
Prove that 17. Cy + 27. C, + 32. C, + 4%. Cy t.... + (n+1)? C, = 27? (n+1) (n+4). 
If (1-x) "sa +a, xX+a xX*+agxXP ti. , find the value of, a) + a, + ap +....... +a 


32 
Find the remainder when 32° — is divided by 7. 


If nis an integer greater than 1, show that : a —"C,(a—1) + "C,(a—2) -..... + (-1)" (a—n) =0. 
If (1 + x)" = Po + Py X + Po X? + Pg XP toe. , then prove that : 
(a) Po — Po + Pg —--e = 2"2 cos a (b) Py — Pg + Dg —----- = 2n2 gin 2 
Show that if the greatest term in the expansion of (1 + x)" has also the greatest co-efficient, then 'x' 
lies between, us ged : 
n+1 n 


Prove that if 'p'is a prime number greater than 2, then [(2 + V5) | — 2P+1 is divisible by p, where [ ] 


denotes greatest integer function. 


omn 


: ae: eed 1 ; 
if >? (-1). "C, | —+ 4+ ae tee tomterms |=k| 1——— ], then find the value of k. 


2 n 
Given s,= 1+q+q?+....+q"&S,=14+ 121, (421) roof 94) :q#i, 


prove that ™'C, + ™1C,.s,+™1C,.s, +..4 ™'1C.,.s,=2". 8, 


If (14x)'S= C, + Cy. x + Cy. x? +... + Cy. x15, then find the value of : C, + 2C, + 3C, +.... + 14C,, 


Prove that, : "C, = "Cyt =", ="C,+ ae + ."CL= 


n 
Prove that yr "C, pq?" = npq + n2p2, ifp+q=1. 
r=0 


x 
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27. 


28. 


29. 


30. 


31. 


32. 


Prove that : (n—1)?. C, + (n-3)?. C, + (n-5)?. C, +..... =n (n+ 1)273 


Prove that"C, +2 "+1C,+3 ™8C 4.0... +(n+1) 29°C, ="C,,4+(m+1) +10, ,- 2m 
Show that, J3 = 1 + rele: eee! ands 
3 36 369 369 12 


If (1 + x)" = Cp + C,x + C,x? +...... + ©,x", show that for m > 2 
CG 6 Os isc +(-1)M1C = (A)m-t 9-16. 


If (1+x)" = Cy + Cx + Cox? +.... + ©, x™ then show that the sum of the products of the C;’s taken two at 
x zZCC, | 

atime, represented by ~— — _! is equal to 22"-1 one, 

O<i<j<n 2 (n J) 

If Ap, Ay, Ap,..... be the coefficients in the expansion of (1 + x + x2)" in ascending powers of x, then prove 

that : 


(i) Aj A, — A, Ay + ADAG -.... =O 


(ii) AgpAy — AyAg + ADAy—...-. + Aon _ 9 Aon = Any 1 


(iii) E, = E, = E, = 3"; where E,=a,+a,t+agt...)E,=a,+ a,+a7+...& Ey =a,+ ast agt... 


13. 


22100 2. 6 3 60 6 pen 7 4n— 30 
| 

a 16. (2n) 17. 4 22. : 24. 212993 

1202 (n!)? 2-1 


x 


Q e Ss onen Cc = Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
| 2 ADVBT - 30 


Educating for better tomorrow | Toil Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 


